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Outline

« A day in thelife of a geneticist/biologist.
o CStotherescuel (well, maybe....)
o DataFoundry’s meta-data infrastructure.

e Futureresearch directions.
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Hey! Today, | finally get to
analyze the sequencing data |

have been collecting for the
last week.
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Wow! | need to look at 500
clones. That will take a
colnle of weeks
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Man, this sure would be
easier if | could move

between
without

these different sites
having to reformat

the data every time.
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Currently, accessing genomics datais

challenging.
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[ Theuseris required to perform all
data management tasks.
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This wastes
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and
resources.
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What isour ideal environment?

A singlelocation that provides effective accessto a
consistent view of data from many sourcesthrough
an intuitive and useful interface.
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User
applications

What isour ideal environment?

A singlelocation that provides effective accessto a
consistent view of data from many sourc&through
an intuitive and useful interface.

Businessesuse | i
data war ehouses
to accomplish
this.
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CScan addresstheseissues
(or can it?)
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Data war ehouses
to meet user expectations
Ingest I | datain alocal repository
Wrappers
0 read datafrom sourceinto

I nterfaces
0 provideintuitive accessto
the data
Warehouse
| Mediator )
Bors J M ediator
internal representation

0 possibly change data for mat
3
Data
Warehouse
O storesaconsistent view of
o transform data from source
*e° format to war ehouse format




Typical approaches combine wrapper and
mediator functionality.
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When a sour ce changes, propagating the
change can be time consuming.
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When a sour ce changes, propagating the
change can be time consuming.
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DataFoundry separ ates these tasks.
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We use meta-data to automatically generate
mediators.
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Thetrangdation library and mediator classare
used by the wrapper
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Behind the scenes, the effect of using the
DataFoundry technology is dramatic.

Cost of integrating SCoP into war ehouse that
already contains PDB and SWISS-PROT.

Activity/ integration style|typical| DataFoundry| diff | % diff
under standing SCOP 2.0 2.0 0.0 0
writing wrapper 4.5 25 20 | 44%
modifying schema 0.5 0.5 0.0 0
writing mediator 4.0 0.0 4.0
modifying meta-data 0.0 1.0 (1.0

total timein days 11.0 6.0 50 | 45%

DataFoundry makes it possible to build and maintain
scientific data warehouses.
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We are continue to explore
data management issueson
two fronts.
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Thereisstill much to do before genomics data
integration can be consider ed solved.

{ 3YearsAgo J P8~

when we started
( .
~30
= sources
dbEST > distributed
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Scientists access data from
1-10 community resources
using the web .
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Thereisstill much to do before genomics data
integration can be consider ed solved.

SWISS-PROT
— sources
> distributed
) [ overthe
: WWW
Scientists access data from
4-15 community resources .
using the web .
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There are several challengesto querying
hundreds of sour ces:

« Usable descriptions of relevant interfaces
0 query input/output descriptionsrequired

o Automatic creation of wrappers
0 human interaction infeasible

« Intuitive presentation of non-integrated data
0 semantic integration of data too difficult

« Selective querying of data sources
0 data sour ce categorization needed
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A hybrid approach to information access
holds the most promise.

Global Schema
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Dynamic access
tolarge numbers
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A preprocessing step is used to automatically

gener ate wr

appers.

ﬂeproc ng

Domain
specific

Wrapper
Generator

Interface
specific

Meta-data Meta-data
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o Meta-data

formats
e Interface

recognition

e Results
parsing
o Wrapper

generation

The query engine usesthe resulting meta-data
and wrappers.

Interface
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Our second research thrust isquerying lar ge-
scale simulation data.

Select zonesfrom my_sim_1 where
temperature > 80 and materialsinclude water

Simulation *
code Query
Engine

Mesh

Data \G‘
o Terabyte scaledata
0 timevarying
O multivariate

o Regular & irregular grids
e Only availablefor alimited time
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Again, preprocessing isan important step.

Query l | ssues
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Again, preprocessing isan important step.

Query l | ssues
)
Data Models —_—
- uery
- 4| Engine ¢ Query to
Statistics mode|
Wavdlets mapping
B-Spline e EFI’O!’
0 metrics
: » Refinable
— queries
e QBE /user
interface
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Current status
Both projectsare very new.
Work hasonly recently begun and is ongoing.
Data Integration Ad-hoc Queries
e Strawman design of « Prototypeinfrastructure
meta-data formats with canned queries
completed nearing completion
o focus of upcoming O currently ignoring most
wor kshop resear ch issues
Joig—— ]
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Questions?

www.|Inl.gov/CASC/people/critchlow
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Department of Energy by University of California Lawrence
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